Objective: To analyze if it is worthwhile to screen Brazilian osteoporotic patients for celiac disease (CD). Subjects and methods: One hundred patients with osteoporosis and 97 controls were evaluated for IgA-EmA (IgA anti-endomysial antibodies) by indirect immunofluorescence method and IgG-anti-tTG (tissue transglutaminase) by ELISA assay. Positive patients were invited to have gastrointestinal endoscopy with jejunal biopsy. Results: Two patients had positive IgG-anti-tTG test and one of them also showed positive IgA-EmA. Only the latter had a positive duodenal biopsy for CD. None of the controls were positive for either auto-antibodies. Conclusion: We observed low prevalence of CD in osteoporotic Brazilian patients. This finding does not support routine screening for CD in patients with osteoporosis in our geographic region. 
INTRODUCTION
O steoporosis (OP) is a systemic skeletal disease characterized by low bone mass and microarchitectural deterioration with consequent increase in bone fragility and susceptibility to fracture. It is a multifactorial disorder influenced by genetic (70%) and environmental factors (30%) (1) . With the recent increase in life expectancy, OP has become a public health problem with considerable economic and social importance (2) . The Brazilian Osteoporosis Study (3) , published in 2009, identified clinical risk factors associated with fragility fractures and OP in the Brazilian population. Clinical risk factors related to osteoporosis in Brazilian women were advanced age, early menopause, sedentarism, poorer quality of life, higher dietary phosphorus intake, diabetes, recurrent falls, chronic use of benzodiazepines, and family history of hip fracture (3) . Additionally, OP development is influenced by the endocrine system, inappropriate lifestyle (e.g. smoking, alcohol abuse, etc.), and use of drugs such as glucocorticoids, antipsychotics, and others (4) . Patients with diseases such as hyperparathyroidism, thyrotoxicosis, and celiac disease (CD) have increased risk of OP (2) . However, few studies have evaluated the prevalence of OP and the clinical risk factors associated with this condition in Latin America, and particularly in Brazil.
CD is an autoimmune disorder triggered and maintained by the ingestion of gluten from wheat, barley, and rye in genetically predisposed individuals. It has a female preponderance, including women in their fertile period. CD presents a wide variety of clinical manifestations (5). Some patients have the "classical form", in which intestinal symptoms are prevalent. There are "atypical forms" with predominantly extra-intestinal clinical features with dermatological, hematological, endocrinological, reproductive, renal, psychiatric, skeletal, and/or liver involvement; and "silent forms" with no evidence of clinical symptoms (5, 6) . It affects approximately 1% of the world population (5,6); in our geographic area, the estimated prevalence is 1/475 (0.5%) (7) . Nowadays, diagnosis of CD is based on serologic and histopathological findings. Anti-endomysial (IgA-EmA) and anti-tissue transglutaminase (tTG) antibodies are considered highly specific serological markers; biopsies of the proximal small bowel in positive individuals for these antibodies confirm the diagnosis (5, 6) . The widespread use of specific serologic tests has increased the prevalence of CD worldwide, including in various Brazilian regions (7, 8) .
OP prevalence in CD patients is higher than in the whole population (2, 9) , and may occur even in those with subclinical disease. A metanalysis by Olmos and cols. (4) confirmed a positive association between bone fractures and CD in adult patients. The identification of patients with OP and undiagnosed CD is important because the treatment with a gluten-free diet may help to restore bone mass (5,10). Stenson and cols. found higher prevalence of CD in patients with osteoporosis compared with controls (3.4 vs. 0.2, respectively), suggesting that CD should be screened in all osteoporotic patients (11) . In this study, we analyzed for the prevalence of silent CD in a population of patients with OP from southern Brazil.
SUBJECTS AND METHODS
This study has been approved by the local Committee of Ethics in Research, and all participants signed an informed consent form. One hundred consecutive osteoporosis patients of both genders (convenience sample) treated in a single tertiary center were invited to participate. None of them had been diagnosed with CD. Patients with known secondary OP were excluded, including patients with premature gonadal failure, hyperthyroidism, primary hyperparathyroidism, previous glucocorticoid use, use of anticonvulsants and antidepressants, renal failure, inflammatory bowel and rheumatic diseases, known cystic fibrosis, and osteogenesis imperfecta. Demographic, clinical, and X-ray dual-photon absorptiometry (DXA) data were obtained by means of the review of medical charts. OP diagnosis was done when the patients had at least -2.5 standard deviations (SD) below the young-adult mean bone mass density (BMD) or in the T-score of the lumbar spine and/or femoral neck (12) .
As a control group, we studied 97 healthy volunteers from the same geographical region matched by age and sex. Five milliliters (mL) of venous blood were collected from each subject. Samples were centrifuged and the serum separated, an aliquot was collected and the sample was immediately stored at -80 o C until the tests were performed.
Initial screening of CD was based on the serological determination of IgA anti-endomysial antibodies (IgAEmA), detected by indirect immunofluorescence, with human umbilical cord as substrate and anti-human IgA fluorescent conjugated (INOVA, San Diego, USA). All samples were initially diluted to 1:2.5. Determination of IgG anti-tissue transglutaminase (IgG anti-tTG) was done by ELISA (Orgentec ® , Germany). The cut-off point was of 10 U/mL, in accordance with manufacturer's instructions. All patients with positive serological tests were invited to undergo an upper gastrointestinal endoscopy with duodenal biopsy. Duodenal biopsies, 5 to 7 fragments, were obtained by upper gastrointestinal endoscopy. These specimens, stained by hematoxylineosin, were analyzed for the degree of villous atrophy.
Data were analyzed by frequency tables. Central tendencies were expressed as means ± SD for parametric data, and as medians and interquartile ranges (IQR) for non-parametric data. Association studies for numerical (non-parametric) data were carried out with Mann-Whitney's test, and for nominal data, with the chi-square test. Statistical analyses were performed with the software Graph Pad prism version 4.0. P-value of 0.05 was considered significant.
RESULTS
Data on demographic characteristics of osteoporotic patients and matched controls is presented in table 1.
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Mean BMD in the spine was 0.757 ± 0.107 g/cm 2 ; in the femur, it was 0.712 ± 0.101g/cm 2 ; mean T score in the spine was -2.51 ± 0.85, and in the femur, it was -2.50 ± 0.43. There were 53 low impact fractures in 40 patients (18/53 had vertebral fractures; 14/53 had fractures in the forearm; 9/53 in the femur; 4/53 in the humerus; 3/53 in the ankle; 3/53 in the ribs; 2/53 in the clavicle).
In this sample, two patients had a positive IgG-antitTG test (values 13 U/mL and 10 U/mL), and the first one had also a positive anti-EmA IgA (titer 1/5). Both underwent gastrointestinal endoscopy with small bowel biopsy. Just one of them (the one with two positive antibodies) had mucosal alterations that suggested CD (partial atrophy). Upon re-evaluation, this patient (female, 55 years old) was diagnosed with celiac disease, and referred to minor gastrointestinal complaints, such as bloating and abdominal colic pains. She had a T score of -3.5, and BMD of 0.666 g/cm 2 in the lumbar spine, and a T score of -2.1, and BMD of 0.683 g/cm 2 in total femur. She was followed up by the gastroenterology service, which recommended a gluten-free diet. The other IgG anti-tTG positive patient had a normal duodenal biopsy.
None of controls were positive for either auto-antibodies.
DISCUSSION
CD is a disease of difficult diagnosis because most of the patients are asymptomatic or present minor symptoms (5,6). Some authors described that half of the adult CD patients are diagnosed after 50 years of age, and population-based studies suggest that 50-90% of people with CD remain undiagnosed (6, 13) .
Metabolic bone disease in patients with CD is common and multifactorial (2, 4, 9) . Calcium and vitamin D malabsorption with secondary rise in PTH is one of the Celiac disease and osteoporosis causes (14) . Increased of pro-inflammatory cytokines, such as interleukin (IL)-1, IL-6, and TNF (tumoral necrosis factor)-α are other contributors. These two first cytokines have been found to be high in both intestinal mucosa and serum of CD patients (15) , and serum levels of IL-6 have been found to correlate with lumbar bone mass density (15) . Increased ratio of receptor activator of nuclear factor Kappa B ligand (also known as RANK-L)/osteoprotegerin is detected in CD (16). They elevate bone reabsorption due to amplified osteoclast activation and survival (16) . Also, clinical and subclinical hypogonadism have been found in CD patients of both genders (17) . While most authors agree that bone health is a problem in CD, and that there is an increased rate of fragility fracture in this group of patients (4,10), there is not a clear recommendation as to which OP patients should be screened for CD. Mather and cols. (18) found positive IgA-EmA in 7.3% of 96 asymptomatic subjects with low BMD, but all positive patients had normal duodenal biopsies. Besides, at least two other studies could not find increased prevalence of CD in an unselected group of women with reduced BMD (13, 19) . On the other hand, Stenson and cols. (11) showed a higher prevalence of celiac disease in osteoporotic patients from USA compared with controls (3.4% vs. 0.2%). Part of these differences may be explained by the influence of the genetic background of the studied population. CD is a disease associated with HLA-DQ2, which appears in over 95% of patients (10) .
Intestinal biopsy is the gold standard test for CD diagnosis (5), but it is invasive and costly; serological screening is the first step in the algorithm for the diagnosis of CD. Serum IgA-EmA and anti-tTG antibody testing have the highest diagnostic accuracy (5). IgAEmA testing is sensitive and highly specific for untreated celiac disease; the sensitivity and specificity of anti-tTG antibodies is 95 and 94 percent, respectively (5,20). As it is known, deficiency of IgA is more frequent in celiac patients, so we also chose to use the anti-tTG class IgG because, if a patient was IgA deficient, then we would prevent the screening of false negatives (20) .
At present, we found a very low rate of patients with CD in OP patients (1%), probably due to low prevalence of this disease in our geographical area. Based on the costs and benefits, we do not advise CD screening for all OP patients in our region.
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